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ANGIOQENESiS INHIBITORS COMPRISING AS THE ACTIVE INGREDIENT 
COMPOUND HAVING CHYMASE INHIBITORY EFFECT 

Abstract: 

Remedies for diseases in which angiogenesis participates having been developed by 
studying the effect of a compound having a chymase inhibitory effect on angiogenesis. 

Because of showing an effect of inhibiting angiogenesis, the compound having a 
chymase inhibitory effect is expected as a preventive or a remedy for diseases in which 
angiogenesis participates, in particular, diseases associated with intraocular 
angiogenesis such as diabetic retinopathy, macular degeneration, retinal 
phiebemphraxis, premature infant retinopathy and angiogenic glaucoma. 
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10 "wmM 

m'Sm^ (angiogenesis) tit. # O ito W ff H.^ Ifil 

(inri^S 40. 1677-1683 (1998)) o 

jfiiWif^^ (angiogenic diseases ) <!: L T (i x BSF^IIeW 

25 oriasis ) > ^^KjM^km t:i it ^ ifil W^^^. ^Jtott^il^^A 

^llm®'^bs^c#^«'JIlJIfll^TS^s?gfi£N jfliifffi^ ij^^i^mm^i 

i^-i, (.mmm^. 53. 2671-2678 (1998)) « tit. lfilW«f^ 
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tiilJ^O/^ litigate fcV^Tjec^Cci:tct<^50^tLTl^So 



5 P^LTV^-S C i/)^'^^^ tlTl-^^ (B^cD*v^*. 174. 7 
43-747 (1995)) o t.fz. iiMS^b. 

^^&tjSSlMBfi)c^& (PTCA) '^©jfilWff$l^^^«f 
i'©3^4 (tfQWirt^. 5.461-468(1995)) . mW.m^^^ 
(Biol. Chem. Hoppe-Sey ler. 369. Suppl. 299-305(1988)) 
10 > 7U;U¥-tt^-t (J. Biochem.. 103. 820-822 (1988)) s 
cm (J. Pharmacol. Exp. Ther. . 244. 133-137 (1988)) > 
if IB Ii5 U -^^ V f- (Ann. Rheum. Dis. , 56. 151-161 (1997)) 
/j: <i: {cPI# L T -5 c <!: t^m^^ nr v^ ^.o 

15 i CD K ^ I- V^ T © ^ {i * /-c ^.i $ n T (.^ o 

±IH©cfc-5»c. + V --If iJfllWir4«!:fflM^«x 

25 

n © ^ 
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L ^ tij iy tz o 

j^\z -D X M <bMmiifi^' M'^mif ^ t ^ ^ 7. 9 =f y . 

(Biochemistry. 30. 485-493 (1991)) flt'(D<zr^h' 
15 + ^ - -tr PlS^PJ ; MJ 7 P >m^^ (#§a¥ 8 - 2 0 8 6 
5 4 ^4:j«) . ^g^^^T ^ i^'it^m 10-766 
l^^i^«) . y X. y - JiJ^T.i' JimmW (#^¥10-8 7 

5 6 m'j^m) ^ ^7 'J > tfzlit' y i> ymmw (#si¥ i 

1 - 2 1 0 9 0 7 ^) A£ <i: K1it + ^ -^fll^^PJ*^ 

20 ^ifbti-So 

Mi4:Wnt'(t:^*^®^i*^^'5)iN +*X^^>. Suc- 

V a 1 - P r o - H N C H (C Hz P h) P (0) (OPh) 

f- KSISf* (Biochemistry. 30. 485-493 (1991)) : 5 - 
25 4, - ^ a a O 'J Jl 7. )l y ^ — ■>l') - B- tKn + v'-l'^ 
^'Vil, 2-d] [1, 2. 4 3 h 'J 7 h 'J 7 

>il3l'f*(#^¥8-208654-^4ilB) ;2-Cl. 6 
- :j t Kn-5-t Ka + i/X^v'--'l'7W-2 - (3- 
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y f- ;U 7 X ^ - 6 - ^ + V - 1 - f <J i V ^ - N - 
II -Ky 'J Jl - 3 . Z-'J7Jl^o-2-t^V-3- 
[N- iij :^ ^ tiJl^<'e>()ll ^Dk-VU] T-b 

$r I vmommm^r i HMb^ti ^mmw- 1 o - 7 6 e 

5 <^m) : (S) -1- [4- ( 3 - > K ;U7-b h + i/) 
K > V* ;U ] tf a 'J > - 2 - :^ -'l^ 'i^' > ^ ^ ® ^ i ^ - ^ 

0 - 8 7 5 6 7 ^42:^) ; (3S) 
-3 - [ (3R) - 4- -fV-7'^U;b-3-'('v:^af;!/- 
2-^+V-6-7x^;l/-l, 2. 3, 4-xb7tKa 

10 h° ^ > - 1 - -< >'^ ^ y ;u ^ --K ^ T ^ y - 2 - + V 
-4-7x^>>UBSK ^ V n fybix X 1-^ 
>i^>iU-3 - [ (2R) - 4- [ (IS) -i-Ky^Jjl- 
2 - (4. 4 - v^;^^ ^1^-4. S-v'tKn-l, 3-^4^ 
-y- V' _ ;b - 2 - ;U ) - 2 - 5j- + V J:. 5^ * -'l' ^: ^ >'l' ^ ^ 

15 - 2- ^V^at°;b-3-5j-^V-5-7x-;U-l. 

2 . 3 . 4 - 7^ h ^ t K D - 1 - t° 7 - ^l' * ^I^ ^" - >'H t° 
.jv;-'i7A.a'fk 3-[(2R)-4-[(lS)-l- 
/<>-:^>'U-2 - (4. 4-v^^^>'U-4. 5--:>tKp-l, 

3 _ ^ ^ ^ - ji - 2 - ^ ;b ) - 2 - + V X 5^ >'!/ * -'1/ '-^^ ^ 
20 -f^l'^^^'U] - 2- ^vypt°;b-3-^ + v- 5- -7x^ 

;b - 1 , 2 . 3 . 4 - X b -7 t K o - 1 - f 7 V? - -(U ;L"K 
;H - 1 - :^ ;U /< ^- ;U y f- >'l' t" 'J >^ - s 3 it 4 

- [(2R) - 4- [(IS) - I - K>i?Jl-2- (4. 
4-i/yf-;b-4. 5-vtKD-l. 3-:t + -y-'/-^l'- 

25 2 -^'>'l') - 2 - ^ + V X ^ ;L' t!? ^U^^ ^ >'l' > ^ >'l'] - 2- 
>rv>''at*';U-3-:=J-+V-5-7xx;b-l, 2. 3. 4 

- f b -7 k H D - 1 - f 7 X ;l/ * ;l/ 5l< X - 1 - y ^ il/ 
t° ij AH© k-7 V (#lf®¥ 1 1 - 2 1 0 9 0 
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^^j^<DmMum(om-^mu\^^^^nt in vivo oissim 

^ -5> — 9 h U (chorioal lantoic membrane : C A M) 

:^ ^ 03 (i 4- -7 - -t?- 151 * ffl ^ W 'f b ^ > -ft «l it i 

10 CD T- ti ^-^o 

@J&;&^^- tf ttMtn U 't' ^-ar^ (psoriasis ) 
15 ffijc#9ft'JsiiIfll^TiSSfl5fi5c. ifllWIfi. i3^^'Jmmflt'*<mif ^ 

jto « ^ ^ ^ { - ^ 7^'' IS ^ ^ 5 ® T- li i^i: I. ^ o 
4. 343-349 (1996) ) C i ^> . + "7 - -t' 
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gifit^x |RtXh:^7XvE (presumed ocular histoplasm 
15 osis;POHS) > B^M^^^ 5^ 1^ 14 M^S ^ir i Jfil W ^ © BS ft 

7 U > gf -7 / ^ N ;U ^ ^ ® 7i 2R?PJ ; t K a + i/ p 

25 Jf- i/ / ^ J\y\2 Jl o - 7. ;^7;l''>'>A,ESgltKa + ->:^D 
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<j A. mr ymom^itm ; >; ym:^ h -^^ a. 

M :^ h ') 'y ^^OW.m<tM : ^^ 'J + i f- U > V -'Hi' ^ > 

rtfc*ntiJ;«.^7&-5s 4~8®iSffl lift L 1^0 tk. IBDcff 

^ ffl T IS ^ ^ ^ i T- ^ S o 

.■^aS^PJT'^nti'O. 0001-5% (w/v) . fftL<li 
0. 001-3% (w/v).#{c$ftL<{iO. 001- 
15 1% (w/v) © t>CD^: 1 B 1 -lfelEl>^BB^n{f J:«<^o * 

i^P^J-tr*)n{i'ii's:lB^i90. l~5000mg.$f*t 
<(il-1000mg^l(sltfc {i ^ iHl {c 5> f:t T ^ n f±' 
J; V>o 

B^©lEB^RB^t''2) h (0 X' i,i o 
^B^>^j|jfe-r-5fci6©^^©ff^S 

1 ) ;^ ^ -fe 

( 1 5 0 m g 4") 
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+ ^-Hf|Jg^{^ffl^Wt 'S'fb^'g?! 5. Omg 

%m 14 5. Omg 

0. Oms/tjZf-izJi^^ 30. Omg/ij-f-^Jl. 50. 0 
mg/ti-f-^J^^ 100. 0 m g / t> zT-k Jl(D tf -f-le Jim^ 

10 2 ) J^IB^i (1 0 m 1 ti^) 

+ V - Pl^fT^ffl ^Wt -S-ffc^i^ 
S ^* 'J -fe 'J > 
;i? U V ^1/ ^ - H 8 0 

15 1 N7^mit:h h 'J A 

1 N«li! 

0. 0001%. 0. 001 0. 005%. 0. 05%. 
0. 1%. 0. 5%s 1. 0%. 3. 0%. 5. 0% (w/ 

v) H' $> 6 ^mM^m^'c ^ 

25 3 ) &mM (10 0ml*) 
1 N7KK<b:H V ^) 0 

1 t^mm 
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5 in vivo jtfa^iT^fFffi^T-'^i^cioiLT. ^nmm^m 

\,^fz^r?V^)^^B (CAM) S (Biochem. Biophys. Res. 
Commun. . 174. 1070-1076 (1991) ) *<f8^$nTV^So 

(S-^ffl ^ 1^ ^ ©IS^) 

1. y ^ ;U a - X 4 0 0 0 c P (0. 1 g) 

iiTK (1 0 m 1 ) tc^j^ L^ 1 % y -:^^?^<i: t- 

15 5 o 

2. tfeil'fk;^'^* i ^ ^ - >'^/^SB^i^* (1/1) 

PLn 2 4 A^mo 1 / m 1 (D^H^it^^f^^'^rM^t ^ o 

3 . z 4 m o 1 /m 1 ( 0. 2 0ml) 

tlH/'f-J^-^^^^-^^^ (0- 20ml) ^-/I^Ln ^ 
20 (1 2/imo 1/mI) it^o 

4. lg[®^{b^4^?lM^/«[ (10;izl)^am3mm©/N'77 

^ >y ^ )i'M.±X'mn,i. 1&f^^<t^m^i^ y (o. 

1 2 fJi m o l/^U-'y b) o 
(Hi^:^-^) 

25 1. BUomitS^ (*7-r hl^^'*>) A^^^x 

{-9P^^®^ 7 0 %i ^ - -'l'"ei5fe-^ • mm L /Co C ti 

iLXtz'^. CO2 'r> + ^'<->' - (37ts •SS95%^ 
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CO2 ^^5%) rt-e2 O^PIH$«LfCo 

2 . c 0 2 y^^<-^-i>^<^mitm^^ ^ihi. ^ 

10 *<E^SM{^5tSt -5 J; 9 ic#fi L /Co 

5. ® sp¥'fb5P^St>' c 0 2 > + ^ ^ - 1- 2 

6 . 1 0 ^-f > h ^ u t" K cmmmmM') mimi 

B ifeip?'fbfP® M^Kiii^ f-^A t > mw^w^ ( X 1 0 ) 

tiK^m^^m\itL. mmm&mmm (%) nKxro^izx 

20 [ (Utt^^ t/^^P¥<blPl^) / (^^tcttL/cSP?^b0Plfe) ] 
X 1 0 0 

l&^l'fb^'^i LT + ^x^f- >s (3S)-3-C(3R) 
25 _ 4 _ .f V y f- ij ;u - 3 - V •/ D h° ;u - 2 - ;t + V - 6 - 

^x-^W-l. 2. 3. 4 -X h 7 t Kd f7 1 

;b] y f- ;U ;^ ;U - 7 t y - 2 - ^ + V - 4 - 7 X ^UK 

1 0 
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[ (2R) - 4- [ (IS) -l-Ky^J)l- 
2 - (4. 4-v^>^^>'l'-4. 5-v>tKo-l, 3-^^ 
iJ- y - ;!/ - 2 - - 2 - :t + V X ^ * -'l^^^ * -'l' ^ ^ 

- 2- 'l'V/nh°;U-3-:t + V- 5~7x-;b-l, 
5 2. 3. 4 -X h 7 t Ka - 1 - •:^->'b*-'l''l->--'>'3 f 
X) i{t^m2-l) . 3 - [ (2 R) - 4 - 

[(lS)-l-^>>'^^-2-(4. 4-i^/^>'t'-4. 
5 _ ,^ t K D - 1 . Z -t - )\^ - 2 - ^ )\^^ - 2-t 

+ V i ^ ;U ;^ ;U ^< ^ y f- - 2 - V :^ a f JU - 3 - 
10 ;r + V-5-7x:^>'b-l, 2. 3. 4-f-b^tKa-l 
_ t" 5 - >'l' - >'^3 - I - ti )V^<^ ^ ^ f 

^-i/A i{t'^m2 -2) . ^"Jit 4-C(2R)-4- 

[(lS)-l-'<>'^''^-2-(4. 4->';<^>'^-4. 

5_.^tKn-l, 3-:t^^^-V->'l'-2-^^U) - 2- :^ 
15 V jL f- ;b ^ ;l/ ^ -'I- ^ f- ] - 2 - ^ 7 ^ D t'^U- 3 - 
:t + V- 5- 7xx;U-l. 2. 3. 4-xh5tKD-l 
- f7 v-;!/* -'l-i^'^^'l'] - 1 - y f 'J A (^b^ 

!^2-3) . Suc-Va 1-Pro-HNCH (CH2 P 
h) P (O) (OPh) 2 (^t^tlA) . 5- (4-^^00 
20 ^ > ;U X ;u -f - >'t') - 8 - t K D 4- v ^ ^ y V* [ 1 . 2 
-d] [1. 2. 4] h'JTv>> (^k^*^B) X 2 - [1, 
Kn-5-t Kd + >'X^v'--'U7^ y-2 - (3 
-y x^;u) - 6 - + V - 1 - ^ -N 

_ [!_/<> - 3. 3-i^7;l/:to-2-;i- + V- 3- 
25 [N- (* JUji^'^ •> ^ ^^l') * >'l/^<^ ^ >'L'] ^ah'^H 7 -tr 
^iK(lb^^C). (S) - 1 - [4 - (3 > K U ;b 
7 -fe h + •> ) ^ > V >f t° D 'J > - 2 - :^ *' > ^ ( <fc 

1 1 



Patent provided by Sughrue Mion, PLLC - http:/A(srww.sughrue.com 



wo 01/12226 



PCT/JPOO/05389 



^ ^ 1 i^TJ^t o 

uiBs (itsi¥i 1-210907 -i-) t^moit-^m (<t 

1 - 1 . ^t-^^ 2 - 1 . it^<^ 2 - 2 s it^m 2 - 3 ) 

=^ ^ 'fb A {i Biochemistry. 
5 30. 485-493 (1991) tc fSig © i "9 . -fb ^ «^ B t# 

5P8-208654 ■t<iilBt-i2iS®:&-^f- ^ - it^^ C « 
1 0 - 7 6 6 1 ^^i^^{ciai^®.:&^f- f5 . ^b^tlD 
{it^§g¥10-87567 ^^l^iffitclBIRO^J^t- J; D ^ 



15 



1 i»fkJ^ 1 




7 5 


^b-&#> 1 - 1 


5_0 


-fk-S-'l^z - 1 


5 0 


^b'&«fe2 - 2 


5 7 


jb'&^fZ - 3 


7 5 




7 5 




1 0 0 




5 6 


it'^I^D 


J 50 



1 2 
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(2RS. 3S) - 3- 7W-2-tKo^'>-4-7 



1-1) (2S) - 2- T$y-3-7i-Jl'-l-:^a 

y< J - Jl (1. OOg) ®xh7tKo77> (15ml) 

r^^fi - - tert- rtJlil. 44g)®xb7tK 

15 p 7 7 > ( 5 m I) ?if?S^?ST L. 3 0 ^fBmWt ^ o ^d:^' 

7 A o ^ b f-msat So (2S) -2- (tert--rh + '> 
TW-3-7xX>'l'-l-^nvNV-;l' (1. 

7 0 g ) ^ S o 
20 mp 95.2-96. 7 "C 

[a]D'° -26. 9' (c = l. 0. y^y-^'L') 
IR(KBr. cm-') 3355, 168-8, 1529, 
1444, 1367. 1316. 1270. 1252. 11 
69. 1006. 702 



1-2) (2S)-2 - (tert- 7* h + -> :^ — ;U) 7 
;y_3_7x^;U-l-yD^NV-.'U (5. OOg) O-J 
y f- 7L + •> K ( 1 0 0 m 1 ) {c h 'J i ^ >'U T ^ > 




25 
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(17ml) ^ Jo X. ^ o i^X^''^-^ R ?S H ® 'fb H f 'J 

y> >mw (11. 1 g ) ^^JQ^ 4 0 ^mm^t 

^C7K^^^^^ V? ^ -'U j:- - X ;i/ T' a t i» o JtiS tb ^ fiS ^ 

iJiM-r-So (2S) - 2- (tert- y h + i/ ;^ 7 
cy_3_7i^;UyD/<:^-;b(4. 4 8g)*^#*o 
IRCKBr. cm") 1731. 1672. 1561 

10 

1-3) 7K?^T> ( 2 S ) - 2 - (tert- :r h + •> :^ 
-;l/) 7W-3-7x-;^•/D^^°:^->'^ (2. OOg) i 
tK ( 2 0 m 1 ) ®!l®?^{-ffi5iiiK7K^i- h 'J -5 A ( 0 . 92 

g) ©7K (5m I) mm=^1sa^i^'^.' L-BtetS 
15 1^1- So SC^r^^Sf^STF^xf-^l- (1 0 0ml) ^tinx. 1 NfFbI 
>'7>'fb^U'^A (0. 58g) OtK (5ml) ^ 

•^Atr^ii^s ME^«iL> (2RS. 3S)-3-(tert 
20 - ■:f Y ^ i/ t> - )l) TW-2-kKP+v/-4-7x 
ji.;uy:^>^hi;;b (1. 18g) ^l#So 
1-4) 7K?^T> (2RS. 3 S) - 3 - (tert- 7' h + 
i/^;^;^'^;^) TW-2-t KD + i/-4-7x-;U7'^ 
>zLh'J;U (1. OOg) <D ^ V Zf a y< y - Jl (40ml) 

1 4 
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mi\:^<iss cmmt^mi - 1^ o. 5 4 g) ^itSo 
m^n 2 

[ (3R) - 4- -fy:^^'>'>'l--3-^'v:/'nt'';»i/-2- 
,;;^_l_.i';b]g^^ i^;UiXx;u (l!g*4^ti^i^2 - 1 ) 



2_i) ^ ^ / - ;U ( 2 1 0 m 1 ) ^ - 1 5 r 
^\ti-t^}V (5 5. 4in 1 ) ^iSTLs 2 O^JP^Slfl-^o 
Rje^J&f-D-^<'J> (2 5g) ^tID;i> M^aT — BfeSt^-t- 

20 x;b^SDx.s ^ra^tfrai^-y-So ^tii L ^c^^B^^)l5^ L> D 
mp 162. 5-166. Ot 

[a]D'° -24. 0° (c = 2. 0. y^y->'U) 
25 IRCKBr. cm"') 3463. 2975. 1981. 
1740.1595.1508 

2-2) D->''^U>' :^ i- )l 3- 7. f )i' :^®?iS(3. 36 



10 




CH3 0 



15 



1 5 
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g ) (Dm<t/ (10 0ml) S6^^g{c i^-f V -/n h';U 

jL^jlJiyU. 66ml)c!:2-7'D^7-feh7xy> 
(4. 2 g ) ^JP^N -BfeJDiiii^iEt -5 o SJtv^?&<£:g^^ 
'J JlJ^- T 0. lH^MT-m^t 

•> AT^ii-r So Mffi-^liLs (2R) -2- 
( 2 - 5}- + V - 2 - 7 X -^Ui ^ -ii^) T i y -< V >^ 

10 mp 41.5-46. Ot: 

[a]D^° +33. 6° (c = l. 0. / ^ y - )^) 
IRCKBr. cm-') 3333. 3085. 3029. 
3000. 2971. 2954. 1727. 1685, 15 
9 6 

15 

2-3) 7K?^T. ( 2 R) - 2 - ( 2 + V - 2 - 7 X 
^jlx.i-Jl) 7 i J ■< y^^m. / ^ J\^^7.7- Jl ill . 8 
g ) ©Bti?x ^ (17 0ml) mi^l^^^-^ h y A (1 
6. 6 g) ©tK ( 6 0 m 1 ) ^Jfie^JD;i/;:©%s ^ib^ V 7 
20 5^U;U(13. 5g)®SlFKJ^^^U(30ml)^}K*tl^ 

my^um-^ ^"^'^^t i>o Mffi^^SL^ (2r) 

_2 - CN-^7 7'f^'J;U-N - (2-;i- + V- 2- 7xx 
25 ;uxf-;U)]7W^V^mK ;<5^;l/XXx;b(23. 0 

g) ^'#So 

[o]d'° +59.1° (c = 1.0.;'^'y-^U) 
IRCKBr. cm') 1732. 1697. 1648. 

1 6 
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14 5 0 

2-4) (2R) - 2- [N-'1'v:^^'J;l/-N - (2- 

+ 7 - 2 - 7 x^;ux^ ] T I J ^ v^^K ;^ f'-'W 

5 jiixx;l'(2 2. % g) (O / 9 J - )^ ^ ^ \') m'M^ 

( 2 R) - 2 - [N --r V -J N - 

(;2-;}- + 7- 2- 7x-;l'X^;U)] 7 i y ^ V^^mr 

>K(21. 7g)^^iSo 
10 2-5) (2R)-2-[N-'<vy5^'J;U-N-(2- 

;r + v- 2- 7*->'^^^>'^) ] T^y-fv^^MT^ K 
(21. 7g) ®h;l/xy (300ml) ?gj^{cM/^»®P 

y j.^ a-7 bX'mmtJ>o (3R) - 4 V 'J ^b- 3 
-^V-/Df;U-2-;4' + V- 6- 3'iX;l/-l. 2. 3. 

4 - f- y ^ t tj t' V 'J y (17. Og) ^liSo 
20 [ a] 0 -401.6° ic = 0.51,/^J- 

IR (Fi Im, cm-') 3218. 3104. 1682. 
1467. 1446 

25 2 - 6 ) 7K?^T. (3 R) - 4 v:/^ U 3 V 
7'ae;l/-2-:4-+v-6-7xx;l/-l. 2. 3. 4--f 
h5tKnt:^v>(17. 0g)®xh^t Ka77> 

( 2 0 0 ml) mmi^Q o%7^miti- v o o 2. (2. eig) 

1 7 
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^Ua^3 O^mmnti>o Sl&f#?&{^:^n^g^^x^;U (6. 

6ml) ^m^f^'^s Est-e#s L smmmwt^o sic 

2 2 . 1 g ) ^^So 
mp 69.5-74. 0*0 

[a]D-° -165.5° (c = 0.52.><i^>'- 
10 IR(KBr. cm') 1755, 1684, 1455 

. [ (3R) - 3- ^v:/'Df;U-2-3}-+V-6-7x- 
;U - 4 - ( 3 - b° 'J V >'U ^ ^I'-t^ - -(U ) - 1 . 2 . 3 . 4 - x 
15 h 7 t K a t° 7 > - 1 - ^ >'l'] ilf^ tert- ^f-^Uxx X 
;U (lll|s^{b^#l2 -2) 



20 




CH, 0 



IR (Fi Im. cm-') 2972, 2930. 1742. 
1690. 1674. 1649. 1387, 1230. 11 
55, 756, 702 



1 8 
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• [(3R)-3-^'v^ot°;l.-2-^ + V- 6- 7x- 
;b - 4 - i4 - € ^) 'J Jit! Jlt^^Ji^) - 1 . 2 , 3 , 4 - X 
h ^ t K D f 7 > - 1 - ;H f^M tert - y ^ ;l/ x X -r 
Jl immit^m2 - 3) 

5 



10 




IRCFilm. cm 0 1741, 1690. 1388, 
1230, 1155i 756 

15 

(3S) - 3- [(3R) - 4- ^v:/5^UJU-3-^V 
:/"Df;U-2-:t + v- 6- -7i--'U-l. 2. 3. 4--r 
h ^ t K a t" 7 > - 1 - ^ / i- Jltj Jlt'^JlT i - 

20 2 - ;t + V - 4 - :7 i - ;UBSB? ^ v ■/ n h" x x x ;u (<!: 
^!|^ 1 - 1 ) (OMrk 




CH, 0 HO 



1 9 
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3-1) 7KJ^T. [ ( 3 R) - 4 7 >^f- U ;U- 3 
V7^Dt';b-2-^ + v- 6- 7i^;l/-l. 2, 3, 4- 

(l^Jls^'fb^i^ 2-1.23. 9g)®irS'y-;l/(150m 

1 ) ^JSt- 1 NTKiS^b U f- A7j<^?& (14 0ml) ^Jn^. 

2 ^PalS^^t -So RJC^^Sfc >?x^>»Ux-x;l/ (20 0ml) 

^•/-t; A-et;i^t^o m&^mt. i (3R) -4-'rvy 
f-i;>'U-3--^'v-/Dt";u-2-:*- + v- 6- 7x-ji/-l. 
2, 3. 4-xh5tKDe7v?>-l-^'^HS^gf(21. 

7 g) ^^i^o 

15 [a]D'° -158.8" (c = 0. 53, 

IR (KBr, cm-') 3500-280 0, 1744, 
16 8 7 

20 3-2) [(3R)-4--rv7'^'j>'b-3-'f7^ot° 
^-2-:*-+V-6-7x — ^b-l. 2, 3. 4-f-h^t 
Ka f7 V? > - 1 - ^ >'l') ] i^if (353mg) ©:^jk^f- 
P> (3. 5ml) mmK^i - ^ f- J^"^ J^^^ > (170// 
1 ) , fc K o + > 7 MJ T y - ^1/ ( 1 8 0 m g ) . (2 

25 RS. 3S)-3-7W-2-tKD+->-4-7ix;U 
SSif ^ 7 f^Uxxf-^U (Jl*4^b^<^ 1 - 1 . 2 4 2 m 
g) ^■m^i>o SiS?§^^7K?^ 1- ( 3 - > ^^bJ i 
J -fa t' Jl) - 3 - jli] Jl ^ i K Sl:^ (235 

2 0 
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mg) ^Jn^> -^mnti>o miCiS^^t^S^^^^^i'^*^^ 
0 . 1 NTKK'fb:^ V l^i^MWi. fia^:t^7K> 0 . 1 

5 vhT'M^t^o (2RS. 3S) -2-fc KD + i/-3- 
[ C3R) - 4- >f7^^'>I^U-3-'<V^at°;l/-2-:t 
^y.e-^x-^U-l. 2. 3. 4-xh^tKDt°7-:^ 

^v::^Dt°;l'J^XT>'l' (5 7 3 mg) ^%^o 
10 I R (F i 1 m, cm-') 3 3 3 8. 1 7 3 2. 1 6 8 2. 
1537. 1391. 1227. 1106 

3-3) (2RS. 3S) - 2- tKn + v'-3 - [C3 
_4_^vyf-u;b-3-^v^ob';i/-2-;*- + v- 

15 6 - 7 X - -'I' - 1 . 2 . 3 . 4 - X h ^ t K n f 5 > - 1 
■/D t";lx7.T;l/ ( 5 3 8 m g) ©^^by f- U > (5 . 0 m 

20 Tkit^fi^ ( 5 m 1) itaiOf-^iS^-^ h 'J A7K?§?S (5ml) 

K^^'^i/'^ AT^'jitSo MBE-^^L. nh^hn^m^ 

1-lx 439mg) ^^So 

I R (F i 1 m. c m->) 332 4. 1727. 1682. 

1524. 1390. 1227 



2 1 
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M:it 1 - O - 3 - [ ( 2 R) - 4 - C (IS) - 
I - K> 'J )[^ - 2 - ( 4 , 4 - >>■ > ^ - 4 . 5 - t K o 
_ ^ Z -t ^-tV- - 2 - ^ ^i^) - 2- ;t + Vi^^U:^ 
5 ^ ^ ;b y f- ;u] - 2 - V a t° ;b - 3 - + V - 5 - 
7x--'U-l. 2. 3. 4-f-h7tKP-l-h°7i>->'b 



• Br 



10 




15 

4_1) ^'^T. ii3R)-3-^Vf°t'Jl-2-t 
£f.y-Q-yj.s:.jl-A - ( 3 - f 'J >'U :^ -'I' '-K- -'l^) " 1 . 
2. 3. 4-f-h^tKab"^i>>-l-'1'-'L']B^i? tert 
-:/^;Uxxx;i (Igi|sKh^1«?l 2 - 2 . 50. Og) ©B^B? 
20 (6 Om 1 ) m^iz 4 NJ^^byK^/S^^^^^l'?^?^ 

(17 3ml) ^m^s gST- 1 6 i^mmwt^o ^jc^mm 
^mj£Mmi. n'^ni>m^=^^WLi. c (3r) -s-^ 

V ^ D t' ;u - 2 - Tj- 4^ V - 6 - 7 X - ;u - 4 - ( 3 - f 'J 
;b ;b ^ ;b ) - 1 . 2 , 3 . 4 - x h ^ b K o f 5 > - 
25 1 - ^>'U] i^^ (2 6. 6 g) ^'fiSo 
mp 230-240t: 

IR (KBr, cm-') 3056. 2965. 2879. 
1682. 1603. 1543. 1465. 1448 

2 2 
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4-2) [(3R)-3-'l'V^oe;U-2-/i- + V- 6 
-y:cX.jl-4 - ( 3 - t° 'j i^-'U:^ -1. 2. 3. 

4 - T- b ^ t K D f 7 V? > - 1 - >f ^l'] i^M (26. 5 g ) 
<DMit/^i^y (5 0 0ml) ^^ee{-N-^f-;l/^;b'^U> 
5 (16. 1 m 1 ) > t K D + < > V* h 'J 7 y - ^l/ ( 1 4 . 
Ig) fci:0'L-7i->'U7^-y->'U (11. 6g) ^iD 
;t -So iKi&^Jl^^*^ 1- (3 - / i-JlT i y zTa t' 
_ 3 _ X ^ ;l/ ^ ;l/ ^ ^ K (16. 1 g ) * 

mpL. 1 7 B^Faimi^t -So Kie^«[{wg^i?i^ ;u<grtox.. ta 

^ifilL. (2 S) - 2 - C (3 R) - 3 v^D b°;U- 2 
- ;i- + V - 6 - :7 X - -(b - 4 - ( 3 - f 'J 'J )V t) jl ^ Jl) 
-1. 2, 3. 4-xb7tKnf5v?>-l->r;l/] 
;U 7!7 ;U i{ X 7 ^ y - 3 - 7 * - ;U - 1 - ^ D /nV - ;U (3 
15 6 . 8 g ) So 

I a'\ 0 -° -121. 7" (c = 0. 97, :f- 9 J - 

IR (Fi Im. cm-') 3327. 2962. 2927. 
1669. 1644. 1446 

20 

4-3) (2S) - 2- [(3R) - 3- 'l'v:/De;l.- 
2 _ + V - 6 - 7 i - -»U - 4 - ( 3 - f U V? * ^- ^U) 
-1. 2. 3, 4-f-h7tKDf5v?>-l-'<>'U] 
)\, ti )\y if. z. A, T I y - 3 - 7 X ^ ;U - 1 - ^ a /nV - ;U (3 
25 6 . 7 g ) © •y' y f- -il/ X ;b * + -> H ( 4 0 0 m 1 ) ^ Jii h 
ija.f-;b7^> (6 0ml) ^rSn^So RJS^^&l-HgJ'fkSI 
H f 'J (34. 2 g ) ^ jD;i. ^zaX" 3 0 

2 3 
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m&mmi. (2 s) - 2 - [ o r) - 3 v/o t';u 

_ 2 - ;t + V - 6 - 7 X - ;U - 4 - ( 3 - f U i^^U* ^l^'l-'^ 
5 2. 3. 4 - f- h 7 t Kp V? >- 1 --f^H 

y ^ ;l/ }^ --i^" - -'l^ T ^ y - 3 - 7 i ^ >'U D - -'I' (37. 

5 g ) ^^#'2.o 

[a]D'° -106. 5° (c = 0. 99. ^ a o 

10 IR (Fi Im, cm-') 3326. 2963. 2925. 
166 8, 1643. 1588. 1539. 1446 

4-4) (2S) - 2- C(3R) - S - y-fa h'Jl- 
2 _ ;t + V - 6 - 7 X ^ ^ib - 4 - ( 3 - f U V? ;U * * - ;l/) 

15 -1, 2. 3. 4 - f- 1^ 7 t K a t° 7 > - 1 - -< ^ ^ 
;U?!7 ;Ut^->'UT W - 3 - 7 X - ;U^P ( 3 7 . 4 

g) ^tK (44 0ml) (c!SjSL. S«gi?7K^-:^hU'>A 
(2 6. 3 g) . B^g?x^;b ( 1 1 0 0 m 1 ) ?:Jn;i. 3 0 
^ra^^i^-t -So SJt>it?gl(C i/7 yitiJ f7 2^ (.1 A . 3g) 

20 ^Jipx.. l9l^ra1m^^tSoSIC^^^^-*^^)a^^6^^^^ 

y;b7!7 5 hT'iPISf-rSo (2RS. 3S) -2-h 

Ko + v- 3- [ (3R) - 3- ^yfat')l-2-t=^y 
25 _ 6 - 7 X - ;U - 4 - ( 3 - t° 'j >^ ;U :^ ^l^ 'J^'- ^l^) - 1 . 2 . 

;U7W-4-7x-;l/7'^>-h'J>U(21. 6g)^^l 

2 4 
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IRCFilm, cm-') 3356. 2956. 1662, 
1648. 1540. 1450. 1426 

4-5) mm^m%T. ^i^l^hj^^. s.^ (2. 

5 6m 1) cD^'DD5^;l'A (4ml) r§j&{cdg<bT-fef-^U (1. 
5 9 m I ) ^iffiT-T'So 7K?^T^ 1 BtrB^JtJ^LycO-^. (2 
RS. 3S)-2-tKo + '>-3-[(3R)-3-^V 
^ D e ;u - 2 - ;f + V - 6 - 7 X - - 4 - ( 3 - t' U ;l/ 
ij)V^.-)\.) -1, 2. 3. 4 -f- h 7 t Ko >- 1 

10 --r;H yf-;l/:^>'L"i^"->'l'T^>'-4-7x--'b7'rJ'>-h 
|J;U (479mg) ©^J'dd+wUA (6ml) 
m^T- 1 a#F^SJ$ t A:® SJ!i>^?K^^E2i*St So lib 
mn^im^l, 2 - V? ^7 D D i > ( 6 m 1 ) fc^^? 
hijif-;b7$> (372^11). 2-7^7-2-;'^ 

15 - I - ^v^< J - )\y ( 1 5 3 1 ) ^SO;i\ 1 BlS^f^MUir 

liLx h ti h3.^m^ 'y') ^ f )^ ti =7 ^ ^ h-Qm^t 

-So (IRS. 2S)-l-(4. 4-v>'^^l--4, 5- 
20 t K □ - 1 . 3 - + -9- V* - - 2 - ) - 2 - [ ( 3 

R) _3-^v:/'DfjU-2-7i- + v- 6- 7x^;l/-4- 
( 3 - f 'J -lU * ^l' - >'^ ) - 1 . 2 , 3 . 4 - X h 7 t K 

a t'^ 'J > - 1 - 4 )\/'\ yf-;U*;b5K-^U7i y-3-7x 

^;^_l_^p/>?y-;^ (252mg) ^l#So 
25 IR (Fi Im. cm-') 3324. 2966. 1673. 

16 4 4 

4-6) (IRS. 2S) -1- (4. 4-i?yf-;U-4. 

2 5 
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C (3R) - 3- -<v^ot°;U-2-;t + V- 6- 7x^>'U 
- 4 - ( 3 - e 'J v'U * - ) - 1 . 2 , 3 , 4 - -r h 
5 t K U f 5 > - 1 - -»U] ^ ;U ^ ;b - ;U 7 ^ - 3 
5 -7x^;l/-l-^P'^V->'U (229mg) (D^it / 
y (5ml) /g^^icf-'x • -7-^ ymitU.m ( 3 1 9 m g ) 

?gt(20ml)^]!n]^T. 1 0^Pa1Sl«?t^o KB^fd^n 

^,ns^s«fei^-> 'J D V hT'iltMtSo (2 

S) -1- (4, A - 'J ^ 'f- - ^ . S-v'tKa-l, 3 
15 _;t + i^y-^b-2-'<^U)-2-[(3R)-3-'fv:/' 
D t° ;u - 2 - ;t + V - 6 - 7 X - ;b - 4 - ( 3 - e 'J >^ -'U * 

2. 3. 4 - r h ^ t K o f 7 > - 1 - 
y$^;U;^;l.:ii-;U7$y-l-^ + V- 3- 7i^-'U 

(1 0 5mg) ^^#So 
20 [a]D^° -104.9° (c = 1.0.v>>^>'l'^ 
;b +^ + i/ K ) 

IRCFilm, cm-') 3325. 3023. 2969. 
1723. 1678. 1642. 1589. 1517. 14 

4 7 

25 

4-7) (2S)-l-(4. 4 - ^'^^ ^1^-4. 5-i^ 
tKa-l. 3 -t ^-^V- Jl - 2 - ^ )l) - 2- [(3R) 
_3_^7:/Dt''>'l/-2-;t + v- 6- 7x--'l/-4 - (3 

2 6 
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- t' ^) Jlti J^t^-J^) - 1 . 2 , 3 , 4 - X h ^ t K D If 

y if y - I - ^ Jl2 y 5^ ;U ;^ ;l/ ^ ;U 7 $ y - 1 - :t + 7 - 
3 - y J, zLjlzf a ^< > (6 1mg) (1. 

5ml) mi^i^M:^t< > ( 3 5 7 1 ) ^Sn^^ -BfeS 

61mg) ^^tSo 
mpl35-150'C 

[alo^o -110. 1° (c = l. 0, 

10 + H ) 

IRCKBr. cm-') 3400. 3188. 3031. 
2966, 1725. 1674. 1455. 1446 

15 • z^-fk 3 - [ (2 R) - 4 - [ ( 1 S ) - 1 i>•>'^- 
2 - ( 4 . 4 - 'J ^ ^Jl^ - 4. 5-vtKp-l. 3 -t 
^ y- _ ;U _ 2 - -'I' ) - 2 - ;4- + 7 X ^ ;U :^ ;b ^: ;U 
y^;H - 2- 'f7^Dt*';u-3-5r + 7- 5 
-1. 2, 3. 4-xh5tKo-l-t°7i>:^;l/^;U'K- 

20 >'l' ] - 1 - 757 ;l/^<^r^ -'l' ^ t° U v^- A iit^^2- 
2) 



• Br 



25 




CH, 0 



H 



0 



2 7 
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m p 1 1 0 . 0 °C 

[alo^'" -103, 1" (c = 0. 98. v'yf->'U 

XJlyi-^^ K) 

IR (KBr. cm-') 316'5. 2968. 1674 

5 

•a-^-fb 4 - [ (2R) - 4- C(1S) - i - K > >^ Jl 
-2 - (4. 4->^^^>'l'-4, 5-i^tKp-l. 3 -t 
^ ^^ y _ _ 2 - -< ;b ) - 2 - Ji- 4^ V X ^ ;u ^ ;l/ ^< ^: ^ ^1/ 
^jl} - 2-'l'v:^oh°;b-3-;4-+v-5->':«^^-'l'-l. 
10 2, 3. 4 - V y t a - I - t° y 'J ^ — - 

1 - / ^ ;U t: 'J - A (Ib^tl 2 - 3 ) 




mpl30-l64''C 

IRCKBr. cm-') 3422. 3031. 1677, 
1520. 1448. 1404. 1349. 1278. 75 
6 . 7 0 2 

2 8 
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® PI ^ ^PJ o 

15 t;ifllff«T^PlW:^^o 

7 . ifii§if4*<IBl^lfilWS?T^T*5lt*iS6fB«© 

t; ifil W fr ^ B ® y& it :^ •<* o 

1 2. jfiiSr^^^^'^aSf^IfllW^^T'^Sft*^! ItBiB 



30 
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